Introduction
Many patients admitted to this hospital with accidental hypothermia have been diabetics with ketoacidosis, and not all have been old. In several cases the clinical features suggested that the hypothermia was a direct consequence of the metabolic disturbance. We believe that insufficient attention has been given to this potentially dangerous complication of diabetic coma and have therefore reviewed all cases seen at this hospital during 1969-76. 
Materials and methods
We used the Hospital Activity Analysis (HAA) index to review the notes of all patients admitted to this hospital during 1969-76 with diabetes, hypothermia, or hypothyroidism. Severe hypothermia was defined as a rectal temperature of 33°C or below.
Results
During the seven years 72 patients were admitted on 75 occasions for accidental hypothermia. Fifteen diabetics were responsible for 16 (21%) of these admissions, and on nine occasions (11-8%) the patient had ketoacidosis. In 1977 four other patients presented with diabetic ketoacidosis and hypothermia and are included here.
ACCIDENTAL HYPOTHERMIA IN NON-DIABETICS
During 1969-76, 57 non-diabetic patients (43 women, 14 inen) were admitted on 59 occasions because of hypothermia. The mean age was 75-6 years (range 22-99); only two patients were under 55. Forty-eight admissions (81%) occurred during October to March. Of the 55 elderly patients, 45 lived alone, nine lived with other old people, and only one lived with younger relatives. In 24 instances hypothermia developed as a direct result of poor social circumstances, and in 33 the precipitating factors were sometimes multiple, the most common being hypothyroidism (8 cases), heart failure (8), mental confusion (7), drugs or poisoning (7), and stroke (4). The two younger patients had suffered severe exposure.
Thirty-four patients died (57-6% of admissions), which is tration of 56-6 mmol/l (1020 mg/100 ml), range of 27 2-90.0 mmol/l (490-1620 mg/100 ml); osmolality 379 7 mmol(mosmol)/kg, range 334-440 mmol/kg; and urea 28-2 mmol/l (169 mg/100 ml), range 15-0-40-8 mmol/l (90-246 mg/100 ml).
Outcome
Despite treatment with fluids, insulin, and passive rewarming, eight of the 13 episodes proved fatal (table I). Four patients (cases 4, 11, 12, and 13) died within 48 hours of admission, two in asystole and two in ventricular fibrillation (due to hyperkalaemia in case 4). Three died two days to two weeks after admission, two from bronchopneumonia and one from cerebral oedema. The remaining patient (case 9) died in a convalescent home from bronchopneumonia eight weeks after admission.
Necropsy was performed in seven cases. Three showed bronchopneumonia, and four localised areas of intraperitoneal fat necrosis. The pancreas was macroscopically normal in all cases. One patient had a deep vein thrombosis and a small pulmonary embolus. Death was ascribed to bronchopneumonia in three and to metabolic causes in the other four.
Discussion
Body temperature may be subnormal during diabetic coma, even when infection is present,' and Kussmaul commented on the cool, dry skin and cold extremities of his patients. 4 Foster, in 1925,5 described a patient with a temperature of 33-6°C, but since then there have been few accounts of associated severe hypothermia. Rees6 described a woman of 44 admitted in diabetic coma with a temperature of 32 20C on a day when the air temperature was 15°C, and Matz, '7 who reported on two patients admitted in April with diabetic coma and hypothermia, referred to eight others seen over five years. Severe hypothermia complicating ketoacidosis has recently been described in three patients aged below 30,8 9 and our experience of 13 admissions in eight years suggests that the association maynotbe uncommon. In contrast, hypothermia is a well-recognised complication of hypoglycaemia1' and may also occur in lactic acidosis.2 In our series diabetic patients accounted for one-fifth of all episodes of severe accidental hypothermia, whereas the many published reports show no excess of diabetics. We believe that there are two explanations for this. Most of our patients were identified retrospectively from a diagnostic index by consulting the categories of accidental hypothermia, diabetes, and hypothyroidism. This inevitably creates bias in favour of the second two conditions, since a secondary diagnosis such as hypothermia may be overlooked by coding clerks once a primary diagnosisfor example, stroke-has been identified. Conversely, other studies of accidental hypothermia may have underestimated the incidence in diabetics, particularly in centres where patients with diabetic metabolic emergencies are admitted direct to specialised units. Our impression is not that accidental hypothermia is more common in stable diabetics than in the rest of the population but rather that it occurs more commonly in the course of diabetic metabolic emergencies than has been recognised.
This impression is reinforced by the differences observed between the patients with ketoacidosis and hypothermia and those in the non-diabetic group. The diabetics were younger, and environmental temperature seems to have contributed less, since six of the 13 episodes occurred between April and September compared with 11 (19%0o) of the 59 in non-diabetics. The metabolic disturbance in the patients with ketoacidosis was severe and characteristic, very high blood glucose concentrations being associated with a pronounced metabolic acidosis. Hypothermia may aggravate uncontrolled diabetes in several ways: insulin secretion is impaired at low temperatures, '1 peripheral utilisation of glucose is reduced, and resistance to exogenous insulin develops." Hypothermia stimulates the release of catecholamines'3 and cortisol '4 and may thus aggravate the metabolic disturbance. Loss of diabetic control is not inevitable in severe hypothermia, however, and did not occur in four of our patients.
While hypothermia may aggravate uncontrolled diabetes, ketoacidosis may affect temperature regulation. Although studies on patients in diabetic coma" '6 have shown a normal mean oral or rectal temperature, some patients in each series had a subnormal temperature, and fever is uncommon even in the presence of infection. '7 Hypothermia may result from a ,failure of heat production. Oxygen consumption is a direct index of fuel consumption by body tissues and may be impaired in untreated diabetic ketoacidosis. Schecter et all8 compared the peripheral circulatory failure of hypovolaemia with that seen during diabetic coma and found that the arteriovenous oxygen difference was high in the former and low in the latter, suggesting a failure of oxygen utilisation in the diabetics. This "histotoxic hypoxia" in diabetic ketoacidosis has been confirmed. 19 Severe accidental hypothermial and diabetic coma20 carry a high mortality in the elderly, and the management of patients with both problems is difficult. Insulin may be ineffective at low temperatures, 2' 
